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-1- 

PHARMACEUTICAL COMPOSITIONS COMPRISING CYCLODEXTRINS 

This invention relates lo novel pharmaceuucal composiuons, m particular compositions 
and dosage forms providing miproved drug release and uptake on adminisiration into 
5 externally voiding body cavities (e.g. the gi u-act) or on topical administration, especially 
for acid solubilized drug compotinds. 

Many drug compounds, while possessing desired therapeutic properties, are used 
inefficiently due to iheir poor water solubilities. Thus for example where such 

10 compounds are administered orally, only a small fraction of the drug is taken up into the 
blood during uansit of the gi uact. As a result, to achieve adequate drug uptake it may 
be necessary to administer high doses of the drug compound, to prolonc the period of 
drug adminisiration or to make frequent administraiions of the drug compound. Indeed, 
the poor solubility and hence poor bioavailabihty oi a drug mav cause an alternative 

15 drug, perhaps one with undesired side effecis or one which requires invasive administra- 
tion (e.g. by injection or infusion), to be used in place of the poorly soluble drug. 

One approach to poor solubility is to denvatise the drug molecule to introduce water 
* solubilizing groups, e.g. ionic groups such as.carboxyl groups or non-ionic groups such 
• 20 as polyhydroxyalky] groups, so as to produce a more soluble derivative. This approach 
however is not always successful as it may not be possible to maintain adequately high 
therapeutic efficacy and adequately low toxicity or other side effects. Thus one example 
of a poorly water soluble drug which has not been superseded by a solubibzed derivative 
is the antifungal agent itraconazole. 

25 Attempts have therefore been made to enhance the uptake of drugs such as itraconazole 
by increasing the surface area of the drug compound exposed to saliva or gastric fluid, 
and hence promote dissolution of the drug compound, by thinly coating the drug 
compound onto essentially inert carrier particles, e.g. sugar beads. This however has the 
drawback that the volume of solid composition required to administer a given quantity 

30 of the drug compound is quite high since the carrier contributes significantly to the 

overall adnainistration volume. Since administration of large volume capsules or tablets, 
or of large quantities of smaller volume capsules or tablets, provides difficulties for the 
patient, the drawbacks of this approach are obvious. 

35 Yet another approach has been to administer the drug compound in the form of a 
solution of the drug compound and a drug complexing agent such as a cyclodextrin. 
This approach has limitations also in that the dosage volume is constrained by the 
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10 



solubilizmg power of the complexing ageni. readily luijuzed solid dosage Jornis can noi 
be used, and there is no gradual release of the drug compound for biological uptake. 

However, we have now found that by combining such drug compounds with a cydo- 
dexum. a water-soluble acid and a waier-s'oluble organic polymer. an administration 
form maV be produced which surprisingly improves thte biological uptake ol the drug 
_ compound, in particular a iorm which can surprisingly improve the time profile Jor the 
drug conient of Uie plasma of the pauent (i.e. the pharmacokinetic profile defined b>- 
such parameters as AUC, C„»x. etc.). 



Thus viewed from one aspect the mvenuon provides a pharmaceuiicai composuuu, 
comprismg a no more than sparingly water-soluble drug compound, a cvclodc.xtrin. 
physiologically tolerable water-soluble acid, and a physiologically loierablc waicr- 
.solubie organic polymer. 

Viewed from a further aspect the invention provides the use oi a no more liian spannglv 
water-soluble drug compound, a cyclodextnn. a physiologically ioicr,ible water- soluble 
acid, and a physiologically tolerable water-soluble organic polymer lor the manufacture . 
" of a pharmaceutical composition according to the inve'niion for use m a method of 
therapy or diagnosis of the human or non-human animal (e.g. mammalian, reptilian or 
120 aviati) body. • 

Viewed from a still further aspect the invention provides a method of therapy or 
diagnosis of the human or non-human animal (e.g. mammalian, reptilian or avian) body 
which compnses administermg to said body a therapeutically or diagnostically effective 
25 dose of a pharmaceutical composition, the improvement comprising using as said 
composition a composition according to the present invention. 

The compositions of the invention may if desired be aqueous, but in general will 

preferably be substantially water-free, e.g. containing up to 3% by weight, preferably 
30 less than 1 % by weight water, and most preferably less than 0.5% water, but may be 

mixed with water immediately before administration or may be coated and dispersed in 

an aqueous medium whereby the coating is only broken down after administration. 

Such aqueous compositions are deemed to fall within the scope of the invention. 

Depending on the selection of components, the compositions of the invention may be 
35 liquid, solid or semi-solid - e.g. gel-like. Preferably the compositions are non- 

freeflowing at ambient temperature (e.g. 2rC), other than as free flowing particulates. 

Thus the compositions at ambient temperature are preferably solids or semi-solids or, 

less preferably, highly viscous fluids. 
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Jn the compositions of the invention the drug compound, acid, cyclodexinn and organic 
polymer are intimately admixed. 

5 Thus where the composnion is pariicuiate. ihe ac.d, drug compound, cyclodextnn and 
organic polymer are mixed togeUier Wiihin ihc panicles (e.g. ai the molecular level 
foJlowmg solvent removal from a soluuon ol incsc componcnLS ). Granulate mixture.^ 
where individual particles do noi contain all lour componenis. or have cores oi one oi 
more componenis coated wiih other components are noi preicried. Tins miimaie 
K) admixture is imporiani since the eflecis of the components are complimentary at the 
microscopic level during dissoluuon of the compo.siiions of ihe invention. 

Preferably, all componenis are dispersed so as lo form a system thai is chemically and 
physically unifonn or homogenous ihroughoui. or consists of (,>nc phase as defined in 

15 thermodynamics : such a dispersion will he called a ghiss.ihemioplastic phase or system 
heremalter. The components of the glas.s thermoplastic system arc readily bioavalaiblc 
10 the organisms to which they are administered. This adyantage can probably be > - 
explained by the ease wi^ which said glass ihermoplastjc system can Ibrm liquid 
solutions when contacted wnh a body liquid .such as gastric juice. The ease of • 

20 dissolution may be attnbuted at least in pan to the lact that the energy required for ' 
dissoluuon of the components from a glass thermoplastic system is less than that 
required for the dissolution of components from a cr>'sialline or microcrystalline solid 
phase. 

25 As Ihe cyclodextrin in the compositions of the invention, there may be used any of the 
physiologically tolerable water-soluble substituted or unsubsiituted cyclodexirins or 
physiologically tolerable derivatives thereof, e.g. a-, (3- or Y-cyclodexunns or derivatives 
thereof, in particular derivatives wherein one or more of the hydroxy groups are 
substinjted, e.g. by alkyl, hydroxyalkyl, carboxyalkyl, all<ylcarbonyl, ciirboxyalkoxyalkyl, 

30 alkylcarbonyloxyalky], aUcoxycarbonyl alkyl or hydroxy-(mono or polyalkoxy)alkyl 
groups, wherein each aUcyl or aJJcylene moiety preferably contains up to six carbons. 

Substiwted cyclodexunns which can be used in the invention include polyethers, e.g. as 
described in US Patent 3,459,73 1 . In general, to produce these, unsubstituted 
35 cyclodextrins are reacted with an alkylene oxide, preferably under superatmospheric 
pressure and at an elevated temperature, in the presence of an alkaline catalyst. Since a 
hydroxy moiety of the cyclodextrin can be substituted by an alkylene oxide which itself 
can react with yet another molecule of alkylene oxide, the average molar substitution 



wo 98/55148 



PCT/EP98/03189 



(MS) IS used as a measure of the average number oi rnoles of ihe substitui]n{j aiieni per 
glucose unii. The MS can be greater ilian 3 and iheoreucally has no iimii. In ihc 
cyclodexirin derivatives for use in the compositions aiicordmc to the present invention 
the M.S. is convenieniiy in the range of 0.12.'^ lo 10. in particular of 0.3 to 3. or from 
0.3 to ].5. Preferably the M.S. ranges froit, aboui 0.3 to about 0.8; m parucular from 
about 0.35 to about 0.5 and most particularly it \s. abcuii 0.4. M.S. values determined by 
NMR or lR preferably range from 0.3 to 1 . in parncuiar irom 0.55 to 0.75. 

Further examples oi substituted cyciodexinn.s incluiic eihers wherein ihc hydrogen of • 
one or more cyclodexinn hydroxy groups i.s reniaccd bv C|.„alkyl. hvdroxyC,.„-alkvl. 
carboxy-d.^alky] or C,.(,aLkyloxycarbony]-Ci.„a]k v! LMoup.s or mixed ethers thereoi'. In 
particular such sub.stiiuied cyclodexinns are ethers wnere.n liie hvdrcipen of one or m'orc 
eyclodextnn hydroxy croups is replaced bv C, .;ilk\i. hvciidxv-Cv.jalkvi or carhoxx- 
Ci-?alkyl or more parucuJarly by methyl. eih\ i. hvonvweitiyi. hviiroxypiopyj. 
1 ."^ hydroxybutyl. carboxymetJiyj or carboxyeihvl 

In the foregoing definitions, the term "Ci.^alkyl" i.s meant lo include straight and 

branched ?;aiurated hydrocarbon radicals, havmi: iroin" i lo 6 carbon atoms, .such as 

methyL eihyj 1-methyleihyh 1 J-dimethylethyl, propyl.' 2-mcihyipropy!. butyl, pemyl, ' 
•20 hexjjjfand the like. , • ' 

Such ethers can be prepared by reacting a cyclodoxirni wiiii an appropnate 0-alkylaling 
agent or a mixture of such agenLs in a conceniraiion sclcciod .such that the desired 
cyclodextrin ether is obtamed. The reaction is preferably conducted in a solvent in the 
25 presence of a base. With such ethers, the degree of subsiiiuiion (DS) is the average 
. number of substituted hydroxy functions per glucose unit, the DS being thus 3 or less. 

In the cyclodextrin derivatives for use in the compositions according to the present 
invention, the DS preferably is in the range of 0. 125 to 3. in particular 0.3 to 2, more 
particularly 0.3 to 1, and the MS is in the range of 0. 1 25 to 10, in particular 0.3 to 3 and 
more particularly 0.3 to 1 .5. 



30 



Of particular ulihty in the present invention are the |3-cyclodexirin ethers, e.g. dimethyl- 
p-cyclodextrin as described in Drugs of the Future, Vol. 9, No. 8, p. 577-578 by 
35 M. Nogradi (1984) and polyeihers, e.g. hydroxypropyl-p-cyclodexinn and 

hydroxyethyl-P-cyclodextrin. Such alkyl ethers may for example be methyl ethers with a 
degree of substitution of about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl 
cyclodextrin may for example be formed from the reaction between p-cyclodextiin and 
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.propylene oxide and may have a MS value ol' aboiii 0.125 to U). e.-. about 0.3 to 3. 

EspeciaUy .suitable cyciodexinns are p-CD. 2.6-dimeihyl-p-CD, 2-hydroxycihyl-p-CD. 
2-hydroxyethyJ-Y-CD. 2-hydroxypropyl-Y-CD and f2-carboxymeihoxy)propyi-(i-CD. 
.'^ and m pajucuiar 2-hydroxypropy]-(i-CD. 

,Be.s]dcs .simple cyciodexinn.s. branched cycl()dexu-]n.s and cyclodextnn polymers may 
al.so be used. 

10 Other cyclode.xtnns arc described lur example in Chemical and Pharmaccuiica] Biiliciin 
28: 1552-1558 (1980). Yakugyo Jiho No. M52 (28 March 1983). Anpcw. Cheni. Int.. 
Ed. Engl. 19: .344-362 ( 1980). US-3.459.731. EP-.A-0.149.197. EP-A-0. 197.57 | . 
US-4.535.152. WO-90/12()35 ^ind GB- 2.1 89.24. Other reiercnccs de.scribin..- 
cyclodcxirin.s for use in tlie compositions uccordinsj to the.prcseni mvention. and which 

I.' provide a guide ior the preparation, punfjcaiion and anaiy.sis ai cyclodexirins include ih 
ioliowinr: "Cyclodexirin Technology" by .I6z.ser .S/eitli. Kluwer Academic Publi.shci> 

(^'^88) in.ihe chapter Cyclodcxtrins in Pharmaceuticals, "Cycjodextrin Chemistry- by 

M.L. Bender ei al., Springer- Verlag, Berlin (1978): "Advances in Carbohydrate 
CHem,istr> ". Vol. 12. Ed. by M L. Wollrom, Academic Press. New York in the chapter 

20 The^chardinger Dexirins by Dexter French at p. 1 89-260: "Cycloaexirins and their 
Inclusion Complexes" by .1. Szejili, Akademiai Kiado. Budapest, Hungary (1982): 
I. Tabushi in Acc. Chem. Research, 1982, J5, p. 66-72; W. Sanger, Angewandie 
Chemie, 92, p. 343-361 (1981); A.P. Croft and R.A. Barisch in Tetrahedron, 39. 
p. 1417-1474 (1983); Irie et al. Pharmaceutical Research, 5, p. 713-716. (1988): Piiha e 

25 al. Int. J. Pharm. 29, 73, (1986); DE 3,1 18,218; DE-3,31 7,064; EP-A-94.157; 
US-4,659,696; and US-4,383,992. 

More recent examples of subsiituied cyclodexuins include sulfobuiylcyclodexirins 
(US-5,]34,127-A). Their use is also envisaged in the present invention 

30 

The cyclodextrin used is preferably a p-cyclodextrin, in particular hydroxypropyl- 
P-cyclodexirin. The most preferred cyclodextrin derivative for use in the compositions 
of the present invention is hydroxypropyl-p-cyclodexirin having a M.S. in the range of 
from 0.35 to 0.50 and containing less than 1.5% iinsubstitutcd p- cyclodexirin. 
35 M.S. values determined by NMR or IR preferably range from 0.55 to 0.75. 

Nevertheless, the choice of cyclodexirin may be directed by the ability ol" the selected 
drug compound to be complexed by a particular cyclodexirin - thus the cyclodexirins 
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with greater affini'ly for ihe parncuiar driiL' compound may be prcierred. 

In the compositions of the invention, the cyclodexinn'is preferably present at 5 lo 709; 
by weight, more preferably 8 to 55%. most preJerably 10 lo 45% by weight (relative to 
the total weight of cyclodextnn. acid, organic polymer and drug ). The (]uamity of 
cyclodexirin used however will generallv be dependent on the quaninv of drug and the 
molar ratio of cyclodexirin to drug will preierably lie in the range 100:1 to 1 :5. 
especially 50:1 to 1:2, more especially 10:1 to 1:1. 

10 The acid used in the compositions ot ihe mvenuon may be any oi ilic waier-soluble 
physiologically tolerable acids, m parocuiar any of the. inorg^ina- or. more preierably. 
organic acids conveniionally used in the preparaiion oJ acid sails (^i drug compounds, 
e.g. citric, fumanc. tartaric, maleic. mahc. succinic, oxalic, maionic. benzoic, mandelir 
and ascorbic acids. 

15 

1 mmic acid and more especiallv cilnc acid arc preferred since the salts they Jorm with 

drug compounds usually have a reduced tendency to precipitate Irom aqueous solutions. 

In general however, any acid which is not so strong as U)' cause degradation of the 

cyclodexirin and yet v(/h\ch is capable, on the addition oi' water, of generating a low pH 

20 environment, preferably lower than pH 4 and ideally aboiil pH 2, may be used. The acid 

I 

may be in liquid (e.g. solution) or solid form: however acids which are solid at ambient 
conditions in their anhydrous or hydrate forms will generally be preferred. 

In the compositions of the invention, the acid wil] preferably be present at 1 to 95% by 
25 weight, preferably 5 to 90% by weight, more preferably 20 to 80%, and especially 
preferably 35 to 60% by weight (relative to the total weight of cyclodextnn, dmg 
compound, organic polymer and acid). The amount of acid used will be dependent upon 
the selected acid and drug compound, but in general an increase in the relative 
proportion of acid will result in an acceleration of drug dissolution on contact with 
30 water. The amount of acid used will normally be at least the amount necessary to form 
a 1 :1 salt with the drug compound. 

In general, the acid will form a significant proportion of dosage forms that dissolve 
rapidly in body fluids. Typically, they will comprise from 50 to 95% by weight of acid, 
35 preferably 50 to 90% by weight, more preferably 55 to 60% by weight. Thus viewed 
from a further aspect the invention provides a pharmaceutical composition comprising 
an organic drug compound, a water-soluble physiologically tolerable acid, a water- 
soluble physiologically tolerable cyclodextnn and a water-soluble physiologically 
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tolerable organic polymer, characterised in that the weight ratios ol druL' compound to 
acid and of drug compound lo cyclodexinn are no more than 2:1 , preferably no more 
lhan 1 .5 : K especially preferably no more than 1 : 1 , and particularly prcierably no more 
than 0.9: V. especially no more than 0.5: 1 . 

5 

The organic polymer used in the composition.s of the invention may be any ol' ihc 
phy.s,o]ogical]y tolerable water soluble synthetic, semi-syntheiic or non-synthetic organic 
polymer.s. 

10 Thus for example the polymer may he a natural polymer such ii.s a polvsaccharide oi 
polypeptide or a denvative thereof, or a synihci.c polymer such j.v n poivalkylene oxide 
(e.g. PEG), polyacrylatc, polyvinylpyrrolidone, etc. Mixed polymers, e.g. block 
copolymers and giycopepude.s may ol course be used 

ir. It is believed that ihc efJect of the organic polymer arises from an enhancement m 
viscosity which serves to stabilize supersaturated solutions of the dnig compound on 
dissolution of the composition of the invention. Thus the polymci- conveniently has a • ■ 
molecular weight in the range 5()0D to 2 MD. and conveniently has an apparent 
viscosity of 1 to 100 mPa.s when iii a 2% aqueous solution at 2()"C. For example, the 

20 water-soluble polymer can be selected from the group comprising 

- alkylcelluloses such as methylcellulose, 

- hydroxyakylcelluloses such :is hydroxymethylcellillosc. hydroxyeihylcellulose. 
hydroxypropylcellulose and hydroxybuiylcellulose, 

- hydroxyalkyl alkylcelluloses such as hydroxyeihyl methylcellulose and hydroxypropyl 
25 methylcellulose, 

- carboxyalkylcelluloses such as carboxymclhylcellulose, 

- alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose. 

- carboxyalkylalkylcelluloses such as carboxymethyleihylcellulose, 

- carboxyalkylccllulose esters, 
30 - starches, 

- pectins such as sodium carboxymeihylamylopectin, 

- chitin derivates such as chitosan, 

- heparin and heparinoids, 

- polysaccharides such as alginic acid, alkali metal and ammonium salt^ thereof, 
35 carrageenans, galactomannans, tragacanth. agar-agar, gum arabic, guargum and 

xanthan gum, 

- polyacrylic acids and the salts thereof. 



10 
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- polymethacry-iic acids and the salts thereol. meihacrj'late copolymers. 

- polyvinylalcohol, 

- polyvinylpyrrolidone, copolymers of polyvinylpynoiidone with vinyl acetate. 

- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and 
copolymers of ethylene oxide and propylene oxide, e.g. prtloxamcrs and poloxammes, 

Non-enumerated poJvmer.s which are pharmaceinically acceptable and have appropnaie 
physico-chemica] propernes as defined hereinbeiore are equally suited for preparing' 
compositions according lo liie pre.sent invention. 



•20 



lie a 



Particularly preferably the organic polymer is a cclluiosc ether, e.g. methyl cellulose, 
hydroxyeihylmeihylcellulose. or hydroxypropylmethylcellulo.se (HP.MC). lor example 
Methocel® (available from Colorcon. England i such as .Methocei A. Methocel E. 
Methocel F. Methocel K. Methocel .1 or Methocel HB .>r a, Meiolo.se® .such as .Melolose 
1.^ SM. Metolo.se SH or Meiolose SE. Especially pioiciahly the organic polymer is ;. 
hydroxypropyimethylcellulo.se. e.g. from cps Methocel E lo 15()()() cps Methocel 
K15M. 



Even very small quantities of the organic polymer serve to achieve a beneficial effect iti 
the qcimpositions of the invention. Thus in ihc cdmpdsiiions ol' ihc invention the organic 
polymer is conveniently present at 0.0.5 to 3.5'^/; hv weighi. prclcrably 0.1 to 20%, more 
preferably 0.5 to 15%. and most preferably 2 lo I \ 9, by weight (relative to the total 
weight of drug compound, acid, cyclodextnn and organic polymer). The content and 
visco.sity grade of the organic polymer both al lcct the dissokiiion profile for the drug 
25 compound in the compositions of the invention, with increased organic polymer content 
• and/or increased viscosity grade (e.g. 150(M) mPa.s in place of 5 mPa.s (mPa.s values 
being at 2% aqueous solution at 20°)) both tending to decelerate drug compound 
dissolution). Accordingly the selection of the identity and quantity of the organic 
polymer will generally depend upon the dissolution profile that is desired. For example, 
30 a composition that provides sustained release of the drug, will comprise a water soluble 
polymer having an apparent viscosity of more th:ui 1 ,0(K) mPa.s when dissolved in a 2% 
aqueous solution at 20°C. 

The drug compound used in the compositions of the invention may be any organic or 
35 inorganic material which is no more than sparingly soluble, /. e. which is sparingly 
soluble, slightly soluble, very slightly soluble, or practically insoluble in pure water at 
2rC (ie. requiring from 30, from 100, from 1000 or from 10000 parts water to put 1 
part by weight drug compound into solution). In panicular, the drug is a basic 
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-y- 

compound. '■ .> 

Examples of such poorJy water-soJublc compounds thai may be used in tlie 
compositions of the invention include nifedipine, iiracona/.ole (described in EP- A-67 1 ] ) 

b saperconazo]e(seeUS-A-4916]34),.(0-|2S-|2a.4a(S=^)]]-4M4-|4-|4-II2-(4-chloro- 
phenyl.l-2-j l(4-methyl-4/y- 1 .2,4-inazo]-3-yl)ihio|methy]']- ] .3-diOxoian-4-y]Jmethoxy]- 

pheny]]-]-p]peraziny]|phenyl]-2.4-dihydro-2-(l-methy]propyl)-3/y-l.2.4-ir]azo]-3-one 
(Compound 40 in \V096/] 3499). ci.sapriuc (described in HP- A-76530). ' 

(B)-N-|4-|2-ethvi-]-(lH-].2.4.u-iazol-l-y])buiylJphenyl]-2-benzoihi;izo]aminc 
10 (described in \VO-97/497()4); meihyj 6.1 ]-d)hvdrn- 1 |-| |.|2-|4'.f2. 

quino]inylmctJioxy)pheny]]eihylJ-4-pipendinviide.ncJ-3/y-imidazo|2.1-b]|3]ben/.azcpint-- 

3- carb()xy)aie (described in WO- 97/34897); 

4- ||4-am^^o-6-|(2,6-d]chJl)ropl^cny];meIhyJj-l..^.^-u■la^H^2^vl•|amln()•|bcnz^^^^ 
(described in EP-(I^;34..'i()7 ); 

(B-cis)-]-|4-|4-|4-||4-(2.4-d]nuorophcnv]i-^-(i/,^i.2.4Mna/oi-i-\1meihy])-l.> 

dioxoian-2-y];|meihoxyjpheny]]-i.p]perazinylJpnenyll-3-(^i-meihylethyr)-2- 
••• • imidazolidinone; . . 

(2S-cis)-l-(4-|4-|4-||4-(2.4-dinuoropheny])-4-(i/y-!.2.'4-inazol- i-y)meihyl)-J.3- . • ' 

••; d.iox^]an-'2-ylJmethoxy]phenyl]-]-pipcrazinyljpiicnyll-3,(l-meihyleihy])-2- 
20 imidazolidinone; • 

3-f2-f3,4-dihydrobenzofuro[.3,2-c]pyrid]n-2(l/y)-yl|eihyl]-2-methy]-4/y-pyndo- 
1 1 ,2-a]pyrimidin-4-one; 

M|2-|4-(4-chloropheny])-]-piperaziny]]ethyil-2-benzothiazolamine; 
(B ] )-A^-[4-[2-(dimelhy]amino)- 1 -( 1 W-imidazol- 1 -y])propyl]phenyl]-2-ben20lhiazo]amine 
25 (described in WO-97/49704) 

(B)-6-Iamino(4-chlorophenyl)(]-meihy]-l/y-imidazo)-5-yI)meihyl]-4-(3-ch]orophenyl)- 
1 -methyl-2( l//)-quinolinone; 

(B)-A'-[4-(2-ethyl-l-(l//-],2,4-iria2ol-l-y])butyl]phenyl]-2-ben20lhia2o]amiiie; 

3-|6-(dimeihy]amino)-4-methyl-3-pyridinyI]-2,5-dimeihy]-MN-dipropylpyra2oloI2,3-a]- 
30 pyrimidin-7-amine monohydrochloride; 

(S)-[l-[2-|3-[(2,3-dihydro-l//-inden-2-yl)oxy]-4-methoxyphenyl]propyl]-l/y-imidazol- 
2-yl]cyanamide; and 

(+)-(B-lrans)-4-|]-[3,5-bis(trijluoromeihyI)benzoy]]-2-(phenylmeihyl)-4-piperidinyl]-M 
(2,6-dimeihylpheny])- 1 -piperazineacetamide (S)-hvdroxybuianedioaie (1 • 1) 

35 

Further suitable active ingredients are those which exert a local physiological effect, as 
well as those which exert a systemic effect, either after penetrating the mucosa or - in 
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the case of oral ac!mjn]siranon - alier iranspori lo ihe gaMro-anicsiinal u aci wuh saliv;:. 
The dosage forms prepared from the compositions accordmjj to the pre.seni invention 
are parlicularly suitable for active ingredienis which exert their aciivny dunnp an 
extended period of time. i.e. drugs havini? a half-life of at least several hours 
^ Examples thereof are ; 

analgesic and anii-innammaiory drugiii (ceiecoxib, M.K966, L-745.337. NSAIDs. 
fentany]. indomethacin. keioproJen. nabumeionc. oxyphenbutaz.one, paraceiamol. 
phenylbuiazone, piroxicam, iramadol) : anii-arrhyihmic drugs (gallopamil. 
procamamide, quinidine. verapamil) : aniibacicrial and aniiproiozoa] agcni> 

10 (amoxicillin, ampicillin. benzathine penicillin, benzylpenicillin. cefaclor. ccfadroxiJ. 
cefproziL cefuroxime axeiil. cephalexin, chloramphenicol, chloroquine. ciprofloxacin, 
clarithromycin, clavulanic acid, clindamycin, doxyxyclinc. enahromycin. 
flucloxacillin. halofaninne. isoniazid. kanamycin. lincomycin. mefloquine, 
minocycline, nafcillin. neomvcm. norJloxacin. ofloxacin, oxaciliin. phenoxymethyJ- 

15 penicillin, pynmcihaminc-siiJfadoximc. qumme, sirepiomvcin;-: anii-coagulaniv 
( wariann) : aniidepressanis (amiinpiylmc. amoxapmc. hmnpiyiinc. ciomipraminc, 
desipramine, doihiepm, doxepm. fjiioxeiinc. fiuvoxamme. i^epironc, imipraminc. ' " 
lithium carbonate, mi^n.senn, milnacipran. nonnpiylmc, paroxenne, senraline-; 
3-12-f3,4-dihydrobenzofuro]3.2-c]pyridin'2(l/y)>ylieihy]]-2-methyl-4/y- 

20 pyridol 1 ,2>a]pyrimidin-4-one) : anu-diabeiic drugs (glibenclamide. metformin) : 
aniicpilepiic drugs (carbamazepine, clonazepam, eihosuximide. phenobarbiione. 
phenytoin, primidone, topiramaie, valpromide) ; antifungal agents (amphotericin, 
clotrimazole, econazole, lluconazole, flucytosine, griseofulvin, itraconazole, 
ketoconazole, miconazole nitrate, nystaun, icrbinafine, voriconazole) ; aniigout 

25 (benzbromarone, probenecid) ; anlihisiamines (asiemizole, cinnarizine, cyproheptadine, 
decarboeihoxyloratadine, fexofenadine, ilunarizine, levocabastine, loraiadine. 
norasiemizole, oxaiomide, promethazine, terfenadine) ; anti-hypertensive drugs 
(caplopril, clonidine, cyclizine, diazoxide, dihydralazine, cnalapril, fosinopril. 
guanethidine, ketanserin, lisinopril, minoxidil, prazosin, ramipril, rescinnamine, 

30 reserpine, terazosin) ; anti-muscarinic agents (atropine sulphate, hyoscine) ; aniivirals 
(acyclovir, AZT, ddC, ddl, ganciclovir, loviride, tivirapine, 3TC, delavirdine, 
indinavir, nelfinavir, ritonavir, saquinavir) ; antineoplastic agents and antimetabolites 
(adriamycine, cladribine, daciinomycin, daunorubicin, doxorubicin, eioposide. 
mitomycin, miioxantrone, paclitaxel, laxol. laxotere, trimeirexate, vincristine. 

35 vinblastine) ; anti-migraine drugs (alniditan, narairiptan, sumatriptan) ; anti- 
parkinsonian drugs (bromocryptine mesylate, carbidopa, levodopa, seleciline) : 
antipsychotic, hypnotic, anxiolytic and sedating agents (alprazolam, buspirone. 
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.chlordiazepoxide, chlorpromazinc. chlorprothixene. cJozapine, diazepam, flupcnihjxoi 
•fluphenazine, flurazepam. haloperidol, ?-hydroxyri.sperjdone, lorazepam! mazapcnmc 
melperonc, meihaqualone, olanzapine, oxazepam, pimozide, pipamperone, piraceiam, 
promazine, risperidone. .seJfotcl. .seroquel. .serimdole. .sulpiride, lemazepam, 
5 thioridazine, thioihixene. iriazolam/.trifluopcrazinc! irifluperidol, irifiupromazme. 
ziprasidone. Zolpidem) : antj-siroke acenis (lubciuzole: lubeJuz'ole oxide. riluzoJe. 
'apncane]. eliprodil. remacemidc) : anutus.sjve (dcxirometliorphan, laevodropropizine, 
noscapine) ; beia-adrenocepior bJockmg -jvems i.aienoJol. bupranoloJ. carvedilol. ' 
labeiaJo). meiipranoJol, meioprolo], nebivoloi. oxprcnoiol, propanolol) ; cardiac 
10 inotropic apeni.s famrinone. digitoxm, digo.xtn. miirmone; ; conico.sicro5ds 

(becloir!eiha.sone dipropionaic, beiamcihasone. budesonide. coriLsone. dexamctha.s-one. 
fludroconisonc. hydrocortisone, meihylprednisoione. paramethasonc, predni.^oione. 
prednisone, tnamctnolono) : dismiecianis (cliiorhcxiuinc) : diureiic.v (aceiazolamidc. 
amilonde. bcnzihiazidc. chlorothiazide, chionn.lidc^ne. dichlorphenamidc, cthacrynic 
1.^ acid, eihoxzolamide. irusemidc. hvdrochloroiinazidc. hydroflumethiazide, i.sosorbidc. 
polythiazide. spironolactone, triamterene, irichloromeihiazide) ; enzymes ; ergot 
'." ' "^Vlkaloids (codergocnne, ergoiaminc, nicersoJm) . es.semia] oils (aneiholc. anise oil. 
caraway, cardamom, ca.ssia oil, cineole. cinnamon oil. ciove oil, coriander oil. • 
•• dem^nthblised mint oil, dill oil. eucalyptus oil. euL-enoJ. sjinger, lemon oil. ipustard oil, 
20 neroli oil, nmmeg oil, orange oil, peppermint, sage, spearmint, terpineol, thyme) ; 

gaslro-iniesiinal agents (bromopride, cimeiidine. cisapride, clebopride, diphenoxylate, 
domperidone, famotidine, lansoprazole, loperamide, loperamide oxide, mesalazine, 
metoclopramide. mo.sapride, nizatidine, norci.sapride, oLsalazine, omeprazole, 
panioprazole, perprazole, pirenzepine, prucalopride, ranitidine, rabeprazole, ridogrel, 
2.5 sulphasalazine) ; haemostatics (aminocaproic acid) ; immunosuppressants (cyclosporin 
A, tacrolimus) ; lipid regulating agents (atorvasiatin, lovastatin, pravastatin, probucol, 
simvastatin) ; local anaesthetics (benzocaine, lignocaine) ; opioid analgesics 
(buprenorphine, codeine, dextromoramide, dextropropoxyphene, dihydrocodcine, 
hydrocodone, oxycodone, morphine, papaverine, pentazocine, pethidine) : 
30 parasympathomimetics (eptastigmine, galanthamine, metrifonate, neostigmine, 

physosiigmine, tacrine, donepezil, rivasiigmine, milameline, sabcomeline, lalsaclidine, 
xanomeline, memantine, lazabemide) ; sex hormones (androgens : methyliestosterone. 
oxymetholone, stanozolol ; oesirogens : conjugated oesirogens. ethinyloestradiol, 
mestranol, oesiradiol, oesiri.^l, oesirone ; progestogens ; chlonnadinone acetate, 
35 cyproterone acetate, 1 7-deacetyl norgestimate, desogestrel, dienogest, dydrogesterone, 
eihynodiol diacetate, gestodene, 3-keto desogestrel, levonorgesirel, lynestrenol, 
medroxy-progesierone acetate, megesirol, norethindrone, noreihindrcne acetate. 
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noreihLSterone, noreihisicrone aceiaie, noreihynodre], noiL^eMjmaic. nori?esire]. 
norgesmenone, progesierone, quangesiajioi aceiaic) ; snmulaung agenus (sildenafil ) : 
sympaihomimeucs (ephednne, clenbuierol. fcnoiero). norleneinne, pseudoephednnc) : 
vasodiJaiors (amlodipine. amy] niiriie, buflomedil, bupheninc. carbocromen. diliia/em. 
dipyridamoJe, glycer>'] inniiraie, isosorbide diniiraie, lidoflazine, .molsidomine, 
nicardipine, nifedipine, nimodipine. oxpeniify]]ine, peniaeryihritol leiraniiraic). 

Oiiier examples include ihe JolJowinL^ : 



10 alpha-Lipoic acid 
8-Methoxyps,ora]en 
Allopiinno] 
alpha. -Tocophero] 
iron salb 

15 



30 



lactose 
liihium sails 

mapnesium salts 

menadion: 

mcihvlihiouracii 



meihylxanihine 

phyiomenadionc 

propylihiouracil 



Drup compounds suitable lor use m ihe composjuons of the invenuon mclude druL's oi 
all types convenuonalJy administered topically (e.^.. m a eel patch) or mto an externall'v "' 
voidnu' body duct, e.iz., orally, nasally, aunJly. rectaliy or va.i:ina]jy. Such druizs mclude 
in particular antifungals, calcium channel blockers, anubacienals. antihypertensives. 

20 aniivirals, analgesics, apo'bpoprotem B synthesis inhibitors, and drugs which modifv 
iransii of gi tract cements (e.g. antidiarrhoea agents or m(n]]ny pnMnoiers). 
Indeed, the invemion is particularly applicable to poorly water-soluble imidazole, 
iriazole, imida26-benzazepines, niirophenyl-pyndine. A'.A^-bisphenyl-piperazine, and 
/V-phenoxyalkyl-piperidine derivatives, e.g. the compounds mentioned above and 

25 compounds as described in EP-A-671 1, W096/13499 and EP-A-7653(). 

The compositions of the invention may conveniently contain the drug compound at 
0.001 to 50% by weight, preferably 0.1 to 35%, more preferably 0.5 lo 30%, especially 
8 to 25% and most especially 10 to 15% by weight (relative to the total weight of acid, 
cyclodextrin, organic polymer and drug compound). The quantity of drug will of course 
depend upon the desired dissolution profile, the intrinsic solubility of the drug 
compound and the drug dosage required where the drug is to be delivered in dosage 
units (e.g. capsules, coated tablets, etc). 



35 



Thus the present invention also provides pharmaceutical dosage forms comprising a 
therapeutically effective amount of a composition as described hereinbefore. 
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For example if the drug ,s to be delivered in a standard capsule (c.,. with a 900 mo 
capacity for a glass thennoplasiic system as described m the Examples hereto and'ihe 
desired drug dose is 1 00 mg/capsule) then the quantities and natures of the other 
composition component., may be selected to give the. desired drug dissoluuon proJllc - in 
general only a small quantity of organic polymer, e.g. 20 to .50 mg. mav be necessar>' 
and the balance may be made up Jrom acid and cychidcxtrm with the ratio ot acid to 
cyclodexirin being set according to the required di.ssolution profile, e.g. with 200 to 400 
mg cyclodexirin and 4.50 to 650 mu acid. 



10 Besides the drug compound, the organic poJymcr. the acid and ihc cvclodcxtnn. the 

cohiposition.s of the invention may contain other convcniional pharmaceuucal excipieni^ 
e.g. flavours, coiounng ageni.s, antiox.dani.s. buJking.agent.s. tat.s. waxes, coatm. aoenJ 
dispersams. su.spension JJuid.s (e.g. where the composition coated wi.h a .asinc juice 
resistant coating and dispersed a.s panicles in a .suspension lluid such as waicr or a 
syrup), etc. Preferably such components when ,n iniimaic admixi.iip wnn ihc drur 
compound will make up only a minor proportion of the composiuon. e.i'. ().()] ,o ]09i 
by weight (relative to the total weight of acid.- organic polymer, cyclodexirin and dru'o "' 
compound), However'wherc the composition of the invention is encapsulated or 
disposed in a carrier (e.g. a fluid or a solid or .semi-solid matrix), the further components 

0 not in intimate admixture with the drug compound (e.g. coating or encapsulating 

materials, dispersion media, etc.) may ofcour.se make up a minor or major proportion, 
e.g. 5 to 95% by weight, of the overall composition. 

The compositions ol" the invention may be prepared by making an intimate admixture of 
5 the drug compound, cyclodextnn, acid and organic polymer. This may be effected most 
straightforwardly by dissolving these components m a liquid solvent therefor and 
subsequently removing the solvent. Thus viewed from a further aspect the invention 
provides a process for the preparation of a pharmaceutical composition, said process 
comprismg: dissolving a drug compound, a water-soluble cyclodexirin, a physiologically 
tolerable water-soluble acid and a physiologically tolerable water-soluble organic 
polymer in a solvent; removing solvent from the resultant solution; optionally forming 
the resultant product into desired shapes; and optionally coaiijig the resulting product 
with a physiologically tolerable coating maierial. 

The solvent used in ihe process of the invention is preferably a physiologically tolerable 
materia], suitably an organic solvent such as a C,., alkanol (e.g. eihanol), acetone. DMF 
a linear or cyclic ether (e.g. diethyl ether, dimethyl ether, or THF). cyclohexane. DMSO 
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e.c. or a .solvent mixture U.at also may compnse wate,. For an aad wnh a Inch melun. 

. pomt. solvents or solvent mixtures which have high boiling points mav convemcnilv be' 
used; generally however the boihng pomt of the solvent or solvent svstem will be no 
more than about lOOX. Such solvent, mav be used elTicientJv in the productiott of the 
composiuons of the invention and the level of residual solvent will be minim il The 
solvent may conveniently be removed by evaporat^on^'.e.g. under reduced pressure and 

. as tms may leave some solvent residue (e.g. up lo 39. bv weiohi^. i, ks particularh 
desirable ,o u.se a solvent such as eihanol ,or an ethanol-water mixture) which is a' 
permitted pharmaceutical e.xcipient. 

](i 

If ihe drug compound is insoluble or poorly .soluble m ihe solvent of choice the proees< 
of the invention mav involve dispersion ol micropanicles .c.. nan(.nanjck- havm.' 
particle si/e of i to 100 nm) of the drug compnunu ,n ,1-,. soivcn, rauier than Jul: ' 
dissolution of the drug compound. If thrs ,s uonc. n uc'snable ,ha> .he dru. compound 

15 panicles be as .small as po.s.sib]c. Nanopaniclcs n) msolubl. compoonas mav be orepared 
Jor example by various precipitation techniques o; ny milling w„h pb<'s,oiogKalK 

/."'^""^ble inorganic beads, e.g. of zirconia (■EP-().4yy.399). . ' ' 

The .solvent removal may be es.seniially complete or it may be incomplete, in the former 
20 cas6 ,0 produce a solid or a gel-like solid or .semi-solid: and in the latter cas,. to produce 
a V1.SC0US fluid which can lor example be .lilled into capsules. 

In general essenually complete solveni removal will, be preferred as the rcsuham 
product can then readily be shaped. Shaping may be effected by spray-diying the 
solution (to provide the product in particulate form), by evaporation of solvent from 
soJmion disposed in molds, by molding (e.g. injection molding), by exu-usion and the 
like. In general the product can be fomied when hot and allowed to solidify on cooling 
The shaped product may likewise be produced in film or sheet form by evaporation or 
by pouring a heated mass onto a plate and evaporating off the solvent. 

In one preferred embodiment the product is shaped by filling into (e.g. by pounno or by 
extrusion) capsule shells, e.g. of gelatin. 

The product may be hygroscopic, and thus may be "tacky" if touched by hand due to its 
absorption of moisture from the skin. Accordingly it is particularly preferred for the 
product to be provided with a protective coating to prevent moisture uptake during 
handling. Such coatings may for example take the form of capsule casings (as described 
above), tablet coatings, protective film or web coatings, and moisture-proof removable 



25 



30 
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. wrappings. Tablet coaungs may be applied in convenlit^nal manner and may be such as 
■ 10 dissolve in the mouth or stomach (e.g. sugar or sugar/beeswa.x coaimgs ). or 
alternatively may be gastric juice resistant polymers (such as the gastric luicc rcsisiani 
Eudragit® coalings produced by RohiYi GmbH . where' it is desired thai d. ul- uptake 
t should otcur in the intestines. Protective films or webs may for example be used where 
the product IS to be applied lopically. e.g. for i.piake acro.ss the skin or a loc or finger 
' nail. In this event a pad of the composition will generally be disposed between an ' 
adhesive upper protective layer and a lower removable iayer. An example oi a topical 
application form for application on nails and adjoining tissue, e.g. lor the treatment of 
10 fungal infection, is shown in US-A-51 81914. 

Where ihe product is produced in particulate lorn,, o.p by spray-dr> ing. the particles: 
can he loaded into waicr-tighi adminisiraiion dcv.cc.^c ic.g. spray devices or powdci 
dosing devices such as inhalers) Jor oral, nasal or lopica; adminisiraiKMi o] ihc 
]: particulate. Aliernaiively particulates may be loaded into capsules or mixed wiUi 

bulking agents such as lactose, starch, microcrvstaihne cellulose and mixtures thereof. 
• ■• • -and compressed to form tablet.C In any event, the particles may addiiionallv be provided 
with one or more coatings, e.g. to provide a delayed o,; prolonged release administration 
fori:^s. ' ■ . • 



Generally however it will be preferred lo shape the product into individual doses and to 
provide these with a protective coat, e.g. to produce a capsule, coated tablet or film 
covered pad single dosage unit. 

25 While not wishing to be bound by theory it is thought that the advantageous drug 
compound dhssoluiion profile for the compositions of the invention is achieved as a 
result of a combination of the effects of the components of the composition on exposure 
to water or aqueous body fluids. TTie water and the acid provide a highly acidic 
microenvironmem m which the solubility of the drug compound is increased. This acidic 

30 microenvironment comains the cyclodextnn which is capable of complexing the 
solubilized drug causing the production of a supersaturated solution of the drug 
compound and this supersaturated solution is stabilized by the viscosity enhancing 
effects of the organic polymer which hinders precipitation of the drug as the pH 
increases as the microenvironment becomes more dilute as more water enters. 

Accordingly, in the compositions of the invention, in place of the cyclodexirin it is 
considered pos.sible to use other compounds capable of complexing the drug compound, 
in particular host complexants capable Oike cyclodextiin) of producing hosirguest 
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complexes w,th fhe drug compound may be used. Likewise, lo, ba.se .soiubiJized dm- 
compounds, a physiologically tolerable waicr-soluble base (e.i:. an mor^.;mc or organic 
base such as an aliali metal carbonate (ep. sodium carbonate) eiiianolammc. diethanol- 
amine, etc.) may be used in place of the acid, and m, place of the orpajiK poivmer a 
water-soluble physiolojiically tolerable macromolecular (e.g. of molecular weight 
> IkD) viscosity enhancer may be used; in each case in the quantities specified^abcn-e fo 
the cyclodextrin, acid and organic polymer respectively. 

While the benefiLs of the composiuons of the invemion are most pronounced where the 
drug compound is no more than sparingly soluble, the drug dissolution profiler 
achievable u.sing the combinauon of drug, cyclodexirin and acid (or base) are such thai 
particularly improved crug nptaj<e profiles may be achieved even where the di-u- 
compound is more soluble. Thus viewed Irom an aliemaiive aspect Uie inventicin 
provides a pharmaceuncaj composition comprising in innmaic admixture a dru-- 
compound, a cyciodexmn. a phvsioiogicaiiv tolerable watcr-soiuhle acid, and a 
physiologically tolerable water-soluble organic poivmer. 



Moreover, where appropnaic quantities of cyclodexirin. acid and drug compound are 
used. It is possible to achieve panicularly desirable drug dissolution proliles where the 

20 organic polymer is used.in very small quanmies or even omitted. Thus, viewed from a ' 
further aspect the invention provides a pharmaceutical composiuon comprising in 
admixture a no more than .sparingly water soluble organic drug compound, a water- 
soluble physiologically tolerable organic acid and a water-soluble physiologically 
tolerable cyclodextnn. said acid and cyclodexirin being present at 1.5 to 15 (preferably 2 

25 to 10, more preferably 2.5 to 6) parts by weight and I to 7 (preferably 1.1 lo 5. more 
preferably 1 .25 to 4) pans by weight respectively per pan by weight of said dnig 
compound. 



As has been mentioned above, the compositions according to the invention can be 
produced with particularly favourable drug dissolution proiiles. Thus dissolution may be 
sufficienUy rapid to ensure substantially complete availability of the dnig compound for 
biological uptake (e.g. from the mouth, nose, stomach or vagina) yet sufficiently slow lo 
provide a more prolonged plasma uptake profile (see for example Figure 1 of the 
accompanying drawings) e.g. by avoidance of drug reprecipitation before the 
35 composition reaches the stomach. 

Such a dissolution profile is thus novel and advantageous in its own tight and viewed 
from a further aspect iJie invention provides a pharmaceutical composition comprising 
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an organic drug compound and at least one water-solubic phvsiologicallv tolerable 
exdpient, characiensed in. that at 5, 15 and 45 minutes alter addition oi a quantnv oi 
said composition containing 100 mg of said drug compound t.) 600 mL ol 0 1 N 
hydrochloric acid at 37X, Jrom 7 to 25 (prelerablvK) ,„ 20. especiallv ] ^> ,o 1 8) - 
5 to 70 (preferably 50 to 65. espec.,aily.54 to 63) % and at Ica.st 96 (preferably a, leaM P7 
especially at least 98) % respectively of .said drug compound .s in solution in said 
hydrochloric acid. These figures relate to ,n vino dissolution studies conducted in 
accordance with the monograph USP 23. <7 li> Dis.solutinn, pp. 1791-1793. 

10 For example, in determining the dissokmon pn^lllcs .sc, out above. ,hc composition ,v 
placed wnhou, a coaung or wi,h a rapidly soluble e.iann.. (e.g. . gelaun capsule shell) in 
0.] N HCl (or an other appropnaie medium) and the, mixture is stirred usine ,he 
USP-meihod with a paddle, apparatus 2. ai a speed oj 5(* or lOO rpm. 

ir The compositions according to the invention may be in any Jorm convemeni ] or mpie.i 
administration or administration into an externally voiding body caviiv (e... nose iun-s 
mouth, ear. stomach, rectum or vagina). Typical admini.vtraiion forms include paich'e'< 
tablets, buccal tablets, lozenges, ear-plugs, nose piugs, coated tablets, capsules, 
suppositories, chewing gum, gels, powders, granules, syrups and dispersions, although 
20 patches and powders and more especially cap.sules and coated tablets are preferred The 
drug dosage will depend upon the drug compound as well as the species and si/e of the 
subject being treated. Typically, dosages will be 0.5 to 1 .2, prelerably 0.8 to 1 .05 times 
the conventional dosages for the selected drug compound administered by the same 
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route. 



Further, this invention comprioses a pharmaceutical composuion or a pharmaceutical 
dosage fonn as described hereinbefore for use in a method of therapy or diagnosis of the 
human or non-human animal body. 

30 This invention also relates to a pharmaceutical composition for use in the manufacture of 
a phamiaceutical dosage form for oral administration to a mammal in need of treatment, 
characterized in iJiat said dosage form can be administered at any time of the day 
independently of the food taken in by said mammal. 

35 Or, in other words, the present invention also concerns the se of a pharmaceutical 

composition as described hereinbefore for the manufacture of a phamiaceuiical dosa.e 
fonn for oral administration to a mammal in need of treatment, characterized in that laid 
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dosage form can be adminisiered ai any ume o!" the da5>'jndependentjy of the food taken 
in by said mammal. 

This invention also relates to a method of therapy or diagnosis of the human or non- 
human animal body which comprises administcnng to said body a therapeutically oi 
diagnosucally effective dose of a ph&rmaceuticaJ comp^ishion according to any one oJ' 
claims 1 to 12. 



10 



Tins invention also relates to a pharmaceuiicnl package sunable for commerciai sale 
comprising a container, an oral dosage form -ds claimed in anv one of claims 12 to 17. 
and associated with said package written maiiL='r non-iimucd as lo whether iJie dosa<'c 
iorm can be administered wiih or without iood. 

The invention wj]l now he described lurilrcr wjih rciercnce lo ihc loUowmL: non-jimitini: 
1^ ExainpJes and the accompanyinc drawini^s. jn which: 

Fi^aires J and 2 are graphs showing plasma conceniraiions oi ihc druij (>)-|2S- 

i'2<^-4of'(S^)]HH4-|4H4-[[2-(4-ch]oropheny]|-2-||^ ' 

yljihiolmeihyl]- 1 3-dioxo]an^4-y]]meihoxy]phenv] I- 1 -pipcra/jny]]ph^ 
••20 (.l-m^elhy]propy]V3/y-],2.4-tnazo]-3-one adminisiered iji a compo^siiion according: to the 
invention and m a convennonai adminisiraiion fonn (sugar panicles coaled w'ith the 
drug and loaded an a gelaun capsule) |sce Example 6 lor 1 uriher details]; and 
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Figure 3 is a dissoluiion profile for the three itraconazole compositions of Example 2. 



Example 1 

Glass ther moplastic system composition preparation 

The following ingredients are mixed in a 250 mL glass flask: 

Drug compound (e.g. itraconazole) 20 g 

30 Citric acid monohydrate 100 g 

Anhydrous ethanol (100 mL) is added. The glass flask is placed on a steam bath (bain 
marie) and stirred at 70^C until the drug and acid are completely dissolved (about 10 
minutes). Thereafter the following ingredients are added: 

35 Hydroxypropyl-P-cyclodextrin 50 g 

Hydroxypropylmethylcellulose (291 0.5 mPa.s) 1 0 g 



The flask is placed on the steam bath and stirred at 7 0"C until dissolution is compl 
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»tl 

(abou, 70 n.,nute.). The solunon ,.s ,hcn p<,u,-ed on.o cicancu .unnics.s ,s,ee] pJa.es wh.ch 
are then placed m a dry.n. oven for 2 ho.,rs ai 80"C under vacuum and subsequen.Jv io. ' 
40 C under vacuum ovemiphl. The pla,e.s are then hea.ed ,o SO"C and .he .eJ residue 
•scraped off and filled into 900 m.-- capacity pelniin capsules <.S3zc no. 0 ). 

Example 2 

Comno.S]t]on prep araiion 

Analogously to Example i , .elaun cap.sulc.s havm. ,he foliowm. reiatn-e we^.hi.s o* 
components are prepared: 

(A) lOOmp liracona/oie 
5(.)0mt: ciiric acid monohvdraic 
21?. mv hydroxypropyI-(>cyc]()dc.Mnn 

25 mv Mclhoce] 

(B) 100 mi: liraconazoic 
500 mi: chric acid monohydraie 
250 my hydroxypropyl-p-cycJodcxirin 

50 m^: Meihocel ES 

(C) 100 mi: Itraconazole 
500 mg cjuic acid monohydraie 
225 mg . hydroxypropy]-p.cyc]odexinn 

75 mg MeihocelE5 

(D) * 200 mg Methyl 6,11-dihydro-l M l-I2-|4-(2-quinolinylme,hoxy)phenyl]ethyl]- 

4-piperidinylidene]-5//-imjdazoI2,l-b]-|3]benzazepme3-carboxylate 
650 mg citric acid monohydrate 

250 mg hydroxypropyl-p-cyclodexirin 

(E) lOOmg (-)-|2S-|2a,4a(S*)]]-4-|4.I4-|4-|:|2-(4-chlorophenyl]-2-[f(4-methyl- 

4//-],2,4-uiazol-3-y])thio]meihyl]-l,3-dioxolan-4-yl]methoxy]- 

phenyl]-l-piperazmyl]phenyl]-2,4-dihydro-2-(l-methylpropyl)-3/y- 
l,2,4-triazo]-3-one 

35 500 mg citric acid monohydrate 

250 mg hydroxypropyl-p-cyclodextrin 
50 mg Methocel E5 



20 



25 



30 
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* For example 2(D) ihc composiuoii is loaded into 1 KQO mg selaun capsules. 

The d:ssoluuon profiles of the gels of Example 2(A), (B) and (C) are shown in F.^^ure 
of the accompanying drawings. These were deiemimed by placing one capsule 
contamipg 100 mg of itraconazole in 3(X) mL of stirred 0.1 'N HCl'at 37X and 
observing the percentage of dissolved dnjg compound at times 0. 5, 15. 30. 43 and 60 
mmuies (siirnng was effected usmg the USP-meihod with paddle, apparatus 2. 
100 rpm). For Example 2(E). with 100 mg drug compound added to 600 mL of OJ N 
HCl at 37"C, the mean percentages of drug compound m solution ai ] ^ ^m) md 4^ ' 
minutes were 17.22. 61.18. 92.7.3 and 98.67 respectively (stirring was effectcd'usin. the 
USP-meihod with paddle, apparatus 2, KK.) rpm). 



10 



15 



The dissolution profile of Example 2(E) was cmpareci wnh inai ol conventionai 
capsule dosage form in which the gelaim capsuic is loaded w„h ,su.-ar panicle, ued 

withl()0mgof(0M2SM2a.4a(Sni]-4-|4-|4.|4MI2-(4H-hl.m)phenv]l-2M|(4-mc,hv]-^^^^^^ 
1 .2.4-inazol-3-yl)lhio;|methy]]- 1 .3-dioxolan-4-yr|methoxy iphenvl |- 1 -,p,pe. a^jnyH- ' 

, Phenyl]-2,4-d,hydro-2-(l -meihylpropyl.)-3/-;. 1 .2.4-ina/f)l-3-,onc. The capsules were • - 

. placed in 10ml of 0.1 N HCl at 37"Cin gla.ss viaLs and sh^tken in a mechanical shaker . 
(100 strokes per minute) and the perceniage of drug compound in solution after ().. 
■20 30 knd 60 minutes was determined. The results are set' out in Table 1 below.. 

Table 1 

Percentage of d rug compound in soliiiinn 

Time Example 2(E) Conventional Capsule 
25 0 0 ,) 

30 91.26 15.54 

60 101.90 18.39 

This clearly shows how much more readily the drug compound is made bioavaiJable by 
30 the compositions of the invention. 

Example 3 

Effect Qf organic nolvmer on .sn persaturatinn .stahiliiv 

Aqueous solutions of hydroxypropyl-p-cyclodextrin (HPpCD) and Methocel E5 in 
35 300 ml 0.1 N HCl at 37^ were prepared having the concentrations set out in Table 2. 
The solutions were stirred using the USP-method with paddle, apparatus 2, 150 rpm. 
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Samek HPBCD (mo • Meihocd .mo\ 
1 250 250 



0 



500 0 

3 250 • ' 00 

4 ■ 500 , 500 



0 250 
6 500 25U 



/ 



0 



^ 250 0 

10 9 0 

♦ 

To these solutions, with siirnn^-. a conccntraieii solunon ol iiiaconazoic in DMF 
(50 mLvmL.) was added dfopwhsc iiniil precipiianon was observed. Subscouently the • 
c<,)nccniiaiion oi dissolved itraconazole e.xpresscu m mv'^ (,c. ihc number o) mv 
1> dissolved in '100 mL) was observed at 0. W) and 120 minn.e.s. The resuks arc sei ot.i 
in Table 3 below: 

•,. . ' . . . ... ,i . . ( 

Table 3 





PerceniaL'eof dm 


ccompound in .shluiion 












20 


Sample 

Time 

(minutes) 


1 


2 


3 


4 






7 


8 • 


9 




0 


59.52 


72.10 


58.95 


75.47 


42.65 


. 75.27 


42.60 


60.95 


42.95 




30 


62.02 


74.40 


62. (J5 


78.12 


44.85 


80.17 


44.10 


62.92 


45.20 


25 


60 


62.52 


70.37 


62.50 


79.47 


45.40 


80.40 


44.97 


64.07 


46.00 




120 


62.79 


45.82 


63.90 


80.77 


46.55 


81.25 


31.32 


33.65 


47.05 




HPBCD: 


1:1 


2:0 


1:2 


2:2 


0:1 


2:1 


0:0 


1:0 


0:2 



Methocel ratio 



30 



35 



These results clearly demonstrate (i) the solubjlizing effect of the cyclodextrin (Samples 
2, 6 and 4 show the highest initial itraconazole concentrations, followed by Samples 8. 
] and 3, with Samples 7. 5 and 9 showing the lowest initial concentrations) and (ii) the 
stabilizing effect of the organic polymer (Samples 2, 8 and 7 show the greatest drop in 
itraconazole concentrations over 1 20 minutes, etc). 

Example 4 

Extended release formulation 

Analogously to Example 1, gelatin capsules were prepared containing the following: 
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4]-55.mc Cisapride 

. . 508-45 nig giric acid inonohydraie 

250 mg hydroxypropy]-(>cyciodexirin 

100 mg MeihocelK]5M 

This formuiaiion ha.s a much slower dassolunon rate ihan the compositions of Example 
2. However the rate of dissolution is miidi more close to hncar with iimc and shows 
much less dependence on the pH of the dissoiuiion medium. 

10 Example 5 
Nail gel 

A gel for appiicaiion to nails or hooves lo efJcci amiiunuai ireaimcni is made with the 
foUowinc composiiion: 

Itraconazole '250 m-- 

]^ Ciinc acid monohydraie 2083 mi: 

Hydroxyprop_vl-(3-cyc]()dexinn 333 ,ri,j 

Hydroxypropylmeihylcelhilose (Methocel'E5) • <S3 niL' ' ' " 

Anhydrous eihanoi' ' 2 ml 

20 Example 6 < 
Body uptake 

The plasma cohceniralions of R 103757 were determined in healthy humans at 0. V2. 1 
V/2, 2, 3, 4, 6, 8 and 12 hours after oral administration of 100 mg (-)-|2S- 
f2a,4a(S*)]]-4-I444M4-I[2-(4-chlorophenyl]-2-|[(4-meihyl-4/y-1.2.4-triazo]-3-yl)- 

25 iWo]methy]]-]3-dioxolan-4-yl]meihoxy]phenyl]-l-piperazinyl]phcnyl]-2,4-dihydro-2- 
(]-methylpropyl)-3//-],2,4-triazol-3-one as (i) a 5 mg/mL oral solution containing 25% 
hydroxypropy!-p-cyclodexirin solution administered under fasting conditions, (ii) a 
conventional capsule containing (-)-|2S-I2a,4a(S*)]]-4-[4-[4-|4-l[2-(4-chlorophenyn- 
2-[[(4-methyl-4//-],2,4-tTiazo]-3-yl)thio]methyl]-],3-d]oxolan-4-y]]methoxy]pheny]]-l- 

30 piperazinyl]phenyl]-2,4-dihydro-2-(] -methylpropyl)-3^- 1 ,2,4-triazol-3-one coated 
onto sugar panicles administered under fasting conditions, (iii) a conventional capsule 
containing (-)-[2S-[2a,4a(S*)]]-4-f4-[4-I4-[[2-(4-chlorophenyl]-2-[[(4-melhyl-4/y- 
1 ,2,4-uiazo]-3-yl)ihio]methyl]- 1 3-dioxolan-4-yl]methoxy]pheny]]- 1 -piperazinyl]- 
phenyl]-2,4-dihydro-2-(]-methylpropyl)-3//-l,2,4-triazo]-3-one coated onto sugar 

35 panicles administered after a standard breakfast, (iv) a capsule according to Example 
2(E) administered under fasting conditions and (v) a capsule according to Example 
2(E) administered after a standard breakfast. 
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The "standard breakJasf comprised lour sJices of bread, one slice of ham. one sjice oJ 
cheese, buiier, jelly and iwo cups oi' coffee or tea w,ih mi]J< and/or su^-ar if de.sired 
The]0()mgdose.of(O-|2S-I2a.4afS*)]:!-4-|4.-(4-|4.|I2-(4-ch]orophenYri-2-||(4. 
.'^ meihyl-4/y-K2,4.iria2o]-.3-y])thio]meih>0]-]..3-dioxolan-4-yi;imeihoxy:iphenyl].l. 

piperazjnyl]phenyll-2.4-dihydr(>-2-f:i-methyipr()py])-3;y-L2.4Mriazoi-3-oncway 
administered iust after such a breakjasi. 

Blood samples of 10 mL were taken lo obtain S mL plasma. The blood samples weiT 
10 taken, collected jn hepannized tubes, and ccniniiii^ed at ]000;j loi iO minutes within 
2 hours oj- collection. Plasma was transicrrcd into pia.stK: tubes, which were sealed ajid 
stored at -70'C until assavcd 



20 



IS as ;i 



The results arc shown in Figures 1 and 2 which presents dnii; conccniraiions 
function of time. As can be .seen, ihe conventional capsule periorms sisjnij'icantly 
worse than the solution even with fasiin.-'. However the capsule according lo the 
invention ouip.erform.s the .solution after .3 hours whether ornof the recipient has fa.stdd 
and, most surprisingly,, completely outperforms the soluiion'where the recipient has not 



fasted. 



Example 7 

Effect of pH on dissolution rate 

Following the procedure of Example 1 , a placebo capsule comprisinL- methylene blue 
(2.63 mg), citric acid (600 mg), hydroxypropyl-p-cyclodextnn (250 mg) and hydroxy- 
2.5 propylmeihylcellulo.se (Methocel E5, 50 mg) was prepared. The dissolution of these 
capsules was detemiinated at vanous pH values according to the USP method (600 ml 
medium, 37°C, Apparatus 2 with paddle, HX) ipm). The six media tested were ; 0.1 N 
HCl (pH 1.55), O.OIN HCl (pH 2.25), O.OOIN HCl (pH 2.75), USP pH 4.5 (pH 4.40). 
USP pH 6.5 (pH 5.80) and USP pH 7.5 (pH 7.0). 



30 
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The fesulus are .sei oui in table 4 below 



Time 
(mm.) 


0. 1 N HCl 


0 01 N HCl 


J jN nv_i 


Li or pji ^.j 


USP pH 6.5 


USP pH 7.5 




0.00 


0.00 


O.'OO 


b.oo . 


0.00 


0.00 




16.62 


21.85 . 


16.62 


' 21.40 


15.48 


16.62 


15 ' 


60.77 


73.7.^ 


74.4." 


71.93 ' 


60.5.' 


62.59 


30 


95.60 


104.2.' 


104.93 


100.15 


102.2(> 


100.83 


45 


100.83 


104.93 


105.39 


104.4K 


103.57 


104.25 ■ 


60 


102.43 


104.70 


104.9:- 


105.16 


104.4!- 


104.02 


pH 
Example 8 


1 .55 


2.25 


2.7.' 


4.40 


5.8<) 


■ 7.0(,) 



15 



B. 



\ 



Followinp the proceuiiic of E.x'amplc i . v;inoii.<. dniL' eoniainini: cap.suJcs were made 
havinj: the lollowinp relauvc \veishi.s ol componcius : 

A. 100 mi: iiraconazolc 

t 

500 mp ciiric acid 

■,. . ' . . . • ■ ■ ■ i> ■ ■ 

250 mg hydroxypropyl-p-cyclodexirin 

10 50 mo HPMCE5 . ' 

'200 meihy] 6,l^dihydro-^]H^|2-|4-(2-qlnni)llnylmclh(>xy)phcnyr|^^^^^^^ 

piperidinylidene]-5fy-imidazo| 2 J - h 11 3 Ibcnza/cpinc-fvcarbo 
650 mg ciiric acid 

250 mg hydroxypropyl-p-cyclodexinn 

100 mg (042S>[2a,4a(S*)]]-4H4-|4H4M|2-(4<hjorophenyl)-2-||(4^me%^^ 

4//-l,2^iria2o]-3-y])thio]melhyl|-13-dioxolan-4-yl]meihoxyJphenyl]- 

l-pipera2jny]]pheny]]-2,4>dihydro-2-(l-meihy]propyl)-3//-L2,4-ina2o]- 
3-one 

500 mg citric acid 

20 250 mg hydroxypropy]-3-cyclodexirin 

50 mg HPMCE5 

D, 100 mg 4-I [4-amino-6-[(2,6-dich3orophenyl)meihylJ-L3,5-iria2in-2-yl]amino]- 
benzonitrile 

500 mg ciiric acid 

25 250 mg hydroxypropy]-3-cyclodexlrin 

50 mg HPMCE5 



E. 5 mg (B>N-I4-|2-eihy]-l-(lH-L2,4.iriazo]-]-yl)bulyl]phenyl]-2-ben2o- 
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ihia/olaminr ^ 
500 nu' ciiric add ' 
395 m? hydro?(ypropy]-B-cydodexirin 

lOqniL' <^^-^'^'^)-'-|^'|4-|^T||4-(2.4>diliiioK)pneny]MMlf^^ 
meihy])- ] rvGK)xdai>2>Y]]nieiho^ yjphe'pyl]- ^ 
meihy]cihYlV2-im3dazo]idinonc 

500 mv ciinc acid 

250 mo hydro.xypropyl'p-cydodexinn 
50 HPMCE5 



The dissoliiuon of these composilions was dciermined according lo ihe USP meihod* 
(600 ml (U N HQ. ?7X. Apparaius.2 wiih pnddic. 100 ppmi. cxccpi lormulauon (A) 
where oniv 300 mi medium was used. The results are sei nui in ihc loiidwmL' lahles 5- 

Table 5 : Formuiaiion (A) 



■ 'Tjme (m'in) 


•sample 1 


.sample 2 


sample ?-■ 




0 


0.00 


0.00 


().()() 


• 


■ x' '5 


10.75 


9.99 , 


K).6y 




15 


56.61 


57.18 


59.61 




30 


85.89 


88.98 


90.24 




4.5 


95.46 


99.84 


96.87 




60 


101.94 


102.06 


102.87 




Table 6 : Formuiaiion (B) 






Time (min) 


O.lNHCl 


0.01 NHCl 


0.001 NHCl 


0 


0.00 


0.00 


0.00 


5 


27.00 


25.17 


21.39 


15 


92.13 


86.94 


84.75 


30 


97.11 


96.63 


93.09 


45 


98.64 


99.45 


94.83 


60 


100.29 


100.08 


95.28 
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Table 7 : Formulation (C) 





Calciilaic 


d conceniraiion in % o)" the aciive do<;r 


Time (mill) 


.samnlf" 1 


sample 2 


.sample 3 


sample 4 


.sample 5 


•sample 6 


avcrase 


0 


o.uo 


0.00 


0.00 


0.00 ' 


0.00 


0.00 


0.00 




13.81 


17.28 


17.67 


19.79 


18.56 


16.19 


17.22 ' 


15 


58.44 


59.10 


66,60 


63.42 . 


62.46 


57.06 


61.18 


30 


92.34 


92.94 


93.36 


92.46 


92.52 


92,76 


92.73 


45 


98.28 . 


98.94 


98,82 


99.30 


98.52 


98.16 


98.67 


60 


100.08 


99.54 


99.66 


100.20 i 


100.02 


99.96 


99.91 



Table 8 : FormuJanon (D) 





Calculaied conccnuauon m 'a oi'ihc acMivc dose 


Time (mij:) 


Sa.mpJe .1 


i. 


0.00 


^, 


7.4] 


15 


49.49 


30 


86.92 


45 


99.57 


60 


99.84 


90 


101.77 


120 


103.52 


150 


103.70 



Table 9 : Fonnulalion (E) 





Calculated concentration in % of the m-.uvp fincp 


Time (min) 


O.IN HCl 


O.OINHCI 


0.001 N HCl 


0 


0.00 


0.00 


0.00 


5 


48.72 


26.16 


24.96 


15 


100.92 


96.36 


94.20 


30 


102.48 


98.76 


95.76 


45 


103.08 


102.24 


96.96 


60 


102.00 


102.00 


97.80 
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Table ](> : FormuJaiion (F) 





V- djcuj die 


□ conceniraiion in % 


of ihe active dose 






Time (min) 


sample 1 


.sample 2 


sample 3 


sample 4 


■sample 5 


sample 6 


average 


()| 


■ 0.00 


0.00 


. 0.00 


0.00 


0.00 


0.00 


0.00 




12.66 


14.76 


12.66 


12.66 


'• 15.36' 


17.34 


14.24 


]5' 


54.36 


56.82 


61.98 


64.80 


54.78 


63.78 


59.42 


30 


94.26 


93.96 


97.50 


98,40 


•.95.58 


97.20 


96. 15 


45 


100.9K 


101.28 


100.50 


101.16 


100.68 


101.34 


100.99 


60 


101.22 


101.34 


101.16 


101.52 


100.86 ■ 


101.58 


101.28 



Example 9 

Slabiliiv lesiing of iormiilaiion 8 (C) . 

Capsules ofiormulaiion 8(C) were stored ioi i month and .-, months ai 4()X. and l"o 
1 year at room icmperaturc. Dissolution mcasurcmeni.^ were made accdrdjns to the 
USP method (600m] O.IN HCl. .37°C paddle apparaiu.^. 2.100 rpm).. 
The following results were obtained : 

Table 11 : after ] monih ai 4(rC 







Calculated concentration in ^/ 


ol the active dose 


• 


Time (min) 


sample 1 


sample 2 


sample 3 


sample 4 


\ 

sample 5 


sample 6 


average 


0 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


5 


10. n 


10.79 


9.94 


9.59 


14.35 


10.33 


10.85 


15 


59.72 


55.02 


48.97 


.54.36 


66.54 


52.38 


56.17 


30 


93.00 


90.06 


89.70 


92.70 


95.46 


89.16 


91.68 


45 


100.14 


98.22 


98.94 


99.84 


• 99.48 


99.18 


99.30 


60 


100.50 


100.92 


99.36 


99.54 


100.56 


100.26 


100.19 



Table 12 : after 3 months at 40°C 





Calculate 


d concentratton m % of the active dose 


Time (min) 


sample 1 


sample 2 


sample 3 


sample 4 


sample 5 


sample 6 


average 




0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 




5.74 


5.90 


13.93 


11.49 


7.56 


7.78 


8.73 




43.62 


45.00 


56.76 


48.30 


43.14 


47.76 


47.43 




88.80 


89.10 


89.70 


87.96 


84.54 


84.42 


87.42 




99.36 


99.96 


99.54 


99.78 


99.18 


100.08 


99.65 




100.32 


100.14 


100.92 


100.44 


101.70 


100.50 


100.67 



wo 98/55148 



PCT/EP98/03189 



Hi 

Table 13 : afier ] year ai room lemperature 





Calculated conceniraiion in % of 






the active do.se 






Time (nun) 


sample 1 


sample 2 


sample 3 


average 


0 


0.00 


0.00 


0.00 


O.Ol) 


5 


14.94 


16.14 


].''.4S- 




15 


61. 9K 


66.12 


67.32 


65.14 


3(.) 


92.52 ■ 


91.86 


96.12 


93.50 


45 


99.72 


99.60 


98.70 


99.34 


60 


■ 101. 10 


100.80 


99.36 


100.42 



^ E.\amp]e 10 

Variabilnvjn bioavailabiiitv of Formulanon (D) 

The variabiliiy m the bioavailabiljiy of Formiilaiion fD'i in beaL'lc dops was evaJuaicd a> 
follows. First, I wo beacle dogs received as single oral adminisiraiion of a PEG-4()() 
soluuon comprising 4-|!4-aminO'6H(2,6-dich]orophenyl)mcihyl |> 1 .3,5-iria2in"2- ' 
10 yl]amino]benzonuri]e 'ai a dose of 10 mg/kg. Plasm levels were measured for 32 hours. 
After 7 days, the same dogs were how ireaied with a.smgle oral capsule comprisini: 
the formula (D) ai 10 mg/lcg. Plasm levels were again deiermincd lor up lo 32 hours 
after admmistrauon. The individual results are as loUows. 

15 





Plasma levels tnii/ml) 


Formulation 


Day 


Time 


Dog 1 


Doc 2 


PEG-400 solution 


0 


Oh 


5.8 


NO 






0.5 h 


141 


63.2 






1 h 


247 


158 






2h 


291 


141 






4h 


534 


200 






6h 


368 


171 






8h 


246 


141 




1 


24 h 


95.2 


47.4 






32 h 


36.1 


20.9 
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Pla^sma ]eve]s (niz/m] ) 


Formulation 


Day ' 


Time 


Doc ] 




GTS cap.sule 


7 




NO 


\1 A 






U.J I J 


n /! ■ 








] h 










2h 


850 


859 






4h 


46] 


492 






6h 


28>: 


34? 






8h 


237 


207 




8 


24 h 


1AM 


■ 32.9 






32 h 


32.7 


10. J 1 



NO : noi quamifiable by ihe HPLC meihod f< 5.0 nL'/mli. 

Surpn.sini^ly. ihe plasm ievei.s obiamed alter admin.sirauon of the capsules comprisjni 
lormula (D) are ven' much more .similar in one another m the two test animals ihan 
those obiamed aiier administration of the PEG 400 solution. 



10 



]5 



LxampJe 1 ] 

Permeaiion and accum ulation of itraconazole ihroui^h and in human .skin 
A Franz cell was fitted with Iresh whole human skin ajid ius receptor filled with a 2095 
(w/v) solution of hydroxypropyl-p-cyclodextrin in vyaier. A Finn Chambers patch was 
filled with Formulatjon 8(A) and was then placed on the skin wetted with a small 
amount of phosphate buffered saline. Samples of the receptor solution were 
withdrawn ai regular intervals and the presence of itraconazole in the solution was 
measured using high performance liquid chromatography. At no time point could any 
trace of itraconazole be detected, indicating that this compound did not penetrate 
whole human skin. At the end of the experiment the skin was thoroughly washed and 
then extracted in order to determine the amount of itraconazole accumulated in the 
skin. A mean value of 12.2 [ig/cm^ could be calculated from the results of 8 
independent experiments. 
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Claims . . 

1 . A pharmaceuiical composition comprising a no more than spaiingly waier-solublc 
drug compound, a cyclodcxirin, a physiologically tolerable waier-soluble acid, and 
5 physi9logic,ally tolerable waier-soluble organic polymer ■ 

,2. The composiiion of claim 1 characterised in that the weight ratios ol' daic 

compound to acid and oi drug compound lo cyclodexirin are no more than 2:1. . 

10 3. The composition of claim ] or 2 characterized in thai the physical stale of said 
composition is a glass ihennoplastic phase. 

. 4. The composnion of claim 3 wherein the cyclodexirin is 2-hydr()xypropy]-P- 
cyclodextrin. 

15 

5. The composition of claim 3 wherein the acid is selected j rom the group comprising 
. . . citnc,: fum,anc, tartaric, maleic, malicy succinic, oxalac, maJonic, benzoic, m;uidelic 
and ascorbic acid. ' ' 

10 6. '^he composiiion of claim 5 whereinihe acid is citric acid. • 

7. The composiiion of claim 3 wherein the polymer is selected from the group 
comprising 

- alkylcelluloses such as meihylcellulose, 

25 - hydroxyakylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose and hydroxybulylcellulose, < 
" hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and 
' hydroxypropyl methylcellulose, 

- carboxyalkylcelluloses such as carboxymethylcellulosc, 
30 - alkali metal salts of carboxyalkylcelluloses such as sodium 

carboxymethylcellulose, 

- carboxyalkylalkylcelluloses such as carboxymethyleihylceUulose, 

- carboxyalkylcellulose esters, 

- starches, 

35 ' pectins such as sodium carboxymethylamylopectin, 

- chitin derivates such as chitosan, 

- heparin and heparinoids, 
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- polysaccharides such as aigink add, aJkali metaJ and^ammoniuir. saius ihereoj; 

■ carrageenans, gaJaciomannans, iragacanih, agar-agar; gum arabic, guargum and 
xanihan gum. 

- po]yacr>']jc acids and ihe sal Ls thereof/ , 

■ - polymei'hacrylic acids and the salLs xhereof. meihacryl^iie copolymers. 

- polyvinylalcohol, ,' ' 

'- polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate. 

- polyaJkylcne oxides such as polyethylene oxide and polypropylene oxide and 
copolymers of ethylene oxide and propylene oxide, e.g. poloxamers and 
poloxamines 

.8. The composiiion ol claim 7 wherein the poiymer has an apparent vi.^cosity of 1 - 
1 00 mPa..>; when dissolved m a' 2% aqueous soluuoii at 2()X 

9. The composition of claim S wherein the polymer is hydroxypropylmcthylcellulosc. 

10. The composition of claim .3 wherein the drug IS a basic, com pound. 

■ ( • • • ■ , ' ■ • ■ If 

( 

1 1. A composuion according to any one of the preceding claims that dissolves rapid}y 
■in-ijody Huids. characterized in thai ji comprises Irom 50 to 9.5 % by weight of 
acid. * 

12. A composition according to any one of the preceding claims that provides 
sustained release of the drug, characterized in that it comprises a water soluble 
polymer having an apparent viscosity of more than 1,000 mPa.s when dissolved in 
a 2% aqueous solution at 20°C. 

13. A pharmaceutical dosage form comprising a therapeutically effective amount of a 
pharmaceutical composition as defined in any one of the preceding claims. 

14. The dosage form of claim 13 adapted for topical administration or administration 
into an externally voiding body cavity such as the nose, lungs, mouth, ear, 
stomach, rectum and vagina. 

15. The dosage form of claim 13 wherein said composition is filled into a standard 
capsule, or alternatively is mixed with bulking agents and compressed into tablets. 

16. The dosage form of claim 13, characterised in that at 5, 15 and 45 minutes after 
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addition 9f said dosage form lo O.IN hydrochloric acid ai 37°C in the dissoluuon 
test set forth in USP test <71.]> in a USP-2 dissolution apparatus equiped with a 
paddle, from 7 lo 25%, 45 to 70% and at least 96% respectively of drug is 
dissolved in said 0.1 N hydrochloric acid 

17. A pharmaceutical composition actording to any one of claims 1 to 12 or a 

pharmaceutical dosage form according to any one of claims ] 3 to 17 for u.se in a 
method of therapy or diagnosis of the human or non-human animal body. 

10 18. A pharmaceutical composiuon according lo any one of claims 1 lo 12 for use in the 
■ manufacture of a phamaceuiical dosage form for oral administration to a mammal in 
need of treatment, charactenzed in that said dosage form can be administered at any 
lime of the day independently of the jood taken in by .said mammal. 



1.^ 19. 



Use of a pharmaceutical composition according to any one of claims 1 to 12 for the 
manufacture of a pharmaceuncal dosage form for oral administration to a mammal m 
need of ireaimem, characterized in that syid dosage form can be administered at &ny' 
lime of the day independently of the food taken in by said m:unmaJ. 

20 20. A method of therapy or diagnosis of the Jiulnan or non-human anim.al body which • 
comprises administering to said body a therapeutically or diagnoslically effective 
dose of a pharmaceutical composition according to any one of claims 1 to 12. 

21 . A pharmaceutical package suitable for commercial sale comprising a container, an 
25 oral dosage form as claimed in any one of claims 1 2 to 1 7, and associated with 

said package written matter non-limited as to whether the dosage form can be 
administered with or without food. 
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Figure 2 
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Figure 3 
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